MDM-2 antagonists induce p53-dependent cell cycle arrest but not cell death in renal cancer cell lines.
Renal cell cancers (RCC) are notoriously resistant to chemotherapy and radiotherapy. While mutations of the p53 tumor suppressor gene frequently contribute to therapy resistance in other epithelial cancers, p53 mutations are relatively rare in RCC. To date, there is conflicting evidence as to whether p53 signaling and function are otherwise proficient or defective in tumors with wild-type p53. In this study, we assayed p53 function in a series of RCC cell lines and normal proximal epithelial tubule cells using two different MDM-2 antagonists, Nutlin-3a and MI-219. Most cell lines with wild-type p53 responded to MDM-2 antagonists as evidenced by induction of p53 and its target gene p21. RCC cell lines treated with MDM-2 antagonists consistently accumulated in the G2/M phase of the cell cycle and this event was associated with inhibition of proliferation in RCC cell lines but not in normal proximal epithelial tubule cells. MDM-2 antagonists did not induce significant cell death in RCC cell lines, even with induction of p53-dependent pro-apoptotic genes. In contrast, MDM-2 antagonists caused significant cell death in LNCaP prostate adenocarcinoma cells. RCC cell lines with reduced p53, either by mutation or through ectopic expression of p53 shRNA, demonstrated enhanced sensitivity to cell death following sequential treatment with DNA damage and G2/M checkpoint abrogation. Our results suggest that wild-type p53 RCC cell lines are proficient in p53-dependent cell cycle arrest but defective in p53-dependent cell death.